Abstract Aneurysmal bone cyst (ABC) is an uncommon, non-neoplastic, expansive and erosive bone lesion. Considered as a pseudocyst due the lack of epithelial lining, the presence of giant cells and similarity to other lesions can make preoperative diagnosis difficult; biopsy findings must be co-related to complete clinical and radiological assessment. ABC's controversial etiopathogenesis and variable clinicopathological presentations have been widely described, but to date, there are just a few reports in literature describing the development of fibrous dysplasia (FD) from an ABC, and even less cases occurring in the jaws. We describe the case of an ABC in an 8 year-old male patient, affecting the body of the mandible, which showed accelerated growth associated to thinning of the buccal, lingual and lower cortical plates. The treatment consisted of repetitive surgical resection, curettage of the lesion and mandibular reinforcement with osteosynthesis reconstruction plates. A 16-month follow-up showed selflimitation of the overgrowth. The final histopathological and radiological analysis confirmed the FD diagnosis.
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Keywords Aneurysmal bone cyst Á Fibrous dysplasia Á Jaws First described by Van Arsdale in 1893 as ossifying hamartoma, but renamed later by Jaffe and Liechtenstein, the aneurysmal bone cyst (ABC) is a non-neoplastic, expansive and erosive bone lesion [1] . Infrequent within the craniofacial skeleton, the ABC was initially described as a long bone and cervical column pathology [2] . In 1958, Bernier and Bhaskar reported the first case occurring on the jaws, and until 2012, only 121 cases were described involving facial bones [3] .
The etiopathogenesis of this entity remains controversial, but it has been described as a consequence of traumatism, as hemodynamic alteration, or as a secondary phenomenon associated to the presence of primary bone lesions [4] . It can be classified as primary or secondary, depending on the presence or absence of associated preexisting histopathological conditions, such as the ossifying fibroma or the central giant cell granuloma, among others, being the first and the most frequently involved [5] . Several articles tried to describe the association between the ABC and the fibrous dysplasia (FD), another type of fibro-osseous lesion; however, cases occurring within the jaws are difficult to find; moreover, the development of a FD from an ABC is even harder to find.
This article presents an extensive mandibular ABC case in a pediatric patient, which followed an unexpected behavior after more than 2 years, 4 interventions, and a 16 month follow-up period. The final histopathologic analysis and its current stabilization (that suggests self-limiting of the growth process) are strongly indicative of FD conversion.
Case Report
An 8-year-old male patient presented to the Oral and Maxillofacial Surgical Service, Clínica SOMECA at Barranquilla, Colombia, with a complaint of asymptomatic swelling on the left side of the lower facial third. His medical history revealed a normal pattern of endocrine function. His surgical history referred to two recent procedures, executed 3 and 4 months before consultation. Before the first surgery, an initial diagnosis of ABC was done, using imaging evaluation with a panoramic X-ray, a computed tomography, an echography and a gadolinium magnetic resonance imaging. Histopathologic findings confirmed the diagnosis, reason why the first resection of the lesion and bone curettage was performed. The second procedure (due to ABC relapse) was executed 1 month after the first one, and consisted of more aggressive resection and neurovascular decompression of the lesion. The histopathological results this time were the same compared to the first report. One-month postoperative panoramic X-ray and CT scanning showed expansion of the hypodense lesion, cortical perforation and involvement of lower incisive teeth. The MRI showed cystic spaces with internal septa, and fluid-fluid levels of variable intensity. The aggressive recurrence of the lesion was the reason why the patient's mother brought him to our service.
On clinical examination, facial disharmony was evident, due the presence of large ovoid swelling over the left angle and body of the mandible, which caused left hemi-facial contour deformation. The lesion was extended extraorally (Fig. 1) . At this time, anatomopathological examination suggested a differential diagnosis between ABC and central giant-cell granuloma, but particular histological and clinical features confirmed the original diagnosis.
At this point, the patient's third surgical procedure in 4 months was executed by the authors of this paper. Under general anesthesia, surgical embolization of the left external carotid artery, and perilesional local anesthetic infiltration, left mandibular vestibular incision was made with electric scalpel, followed by periosteal dissection and soft tissue lesion identification, in order to remove it from the left mandibular body and parasymphysis (Fig. 2a ). After this, the involved teeth were extracted and bone curettage was performed. A mandibular reconstruction plate was placed due to bone weakening, using 3 screws on each side (Fig. 2b) , followed by Vircyl 3-0 Ò suturing. The histopathologic analysis confirmed the ABC diagnosis (Fig. 3) . Five months after the third surgery, the patient assisted to a follow-up appointment with hemifacial contour deformity and intraoral swelling again, suggesting pathology recurrence (Figs. 4, 5 ). Once more, surgical correction was performed intraorally, but this time, after raising a mucoperiosteal flap over the remnant alveolar ridge, the lesion showed osseous consistency without evidence of soft tissue, and the previously inserted reconstruction plate was almost covered by bone (Fig. 6a) . Under general anesthesia, local anesthetic infiltration around the lesion, and lesion exposition by means of a vestibular incision on the mandibular left side was executed. Removal of the excess of bone was performed using Lindemann burs, followed by plate replacement and exodontia of involved teeth. This time, the plate was fixed using 4 screws on the symphysis (Fig. 6b) . Vicryl 3-0 Ò suturing was then executed. A new sample was taken for histopathological examination in which FD was finally diagnosed (Fig. 7) . Six, twelve and sixteen-month followups showed stability, adequate function and improvement of the facial appearance, due to self-limitation of bone growth (Figs. 8, 9 ). No review of this investigation was needed by the institutional review board, Universidad El Bosque, because the patient identifiers were removed. Informed consent of the patient's mother was obtained opportunely.
Discussion
The World Health Organization has defined the ABC as an expanding lesion, with blood filled cavities, separated by septa of trabecular bone or fibrous tissue, containing osteoclast giant cells [6] . It is considered as a pseudocyst due the lack of real epithelial lining [7] . Other clinical characteristics are: cortical expansion and erosion, fibroosseous matrix formation and malignant-like tumor appearance [8] . Clinical diagnosis of ABC is difficult, due to its similarity with other entities such as the ameloblastoma, the central giant cell granuloma, the mixoma, the traumatic bone cyst and the keratocystic odontogenic tumor [9] .
The clinical classification of ABC consists of 3 different categories: (1) Conventional or vascular type (95 %) that shows quick and expansive growth which causes cortical perforation, and soft tissue invasion. Histologically, there is multiple sinusoidal spaces filled with blood among fibrous stromal tissue, with multinucleated giant cells, osteoid matrix and hemosiderin presence; (2) Solid type (5 %): first described by Sanerkin in 1983, it is usually discovered during routine X-ray examination, or due to mild asymptomatic swelling. Histological features include hemorrhagic focuses, abundant fibroblastic and fibrohistiocytic elements with osteoclastic giant cells, osteoblastic differentiation zones with osteoid and fibromyxoid calcified tissue; and (3) Mixed type that exhibits both conventional and solid characteristics [10] .
In literature, variable presentations of ABC of the jaws were reported by Kalantar et al. [11] , in a 51-case series study. As in this case, the majority of cases were diagnosed in males (56.9 %), within the mandibular bone (more than 75 % of the sample), during the first 2 decades of life. The main clinical feature was rapidly growing swelling (92.2 %), with variable radiographic presentation, but always radiolucent. In the same way, all the cases were treated by excision and curettage, and 15.6 % of the cases had recurrences [11] . Buraczewsky and Dabska [12] in 1971 were the first to describe the coexistence of an aneurysmal bone cyst with a fibrous dysplasia (FD). They concluded that it was difficult to establish how often the ABC appears in the course of a FD.
The FD was first described by Jaffe and Lichtenstein [13] in 1942, as a skeletal, self-limiting, and non-malignant fibro-osseous pathology, which shows replacement of bone and marrow by abnormal fibrous tissue. This condition may cause severe craniofacial deformities, affecting one or more bones, and it may cause aesthetic and functional alterations. It has been classified in 2 types (monostotic and polyostotic), depending on the number of affected bones, but recently, a third type has been described as a polyostotic form associated to endocrinopathies [14] .
Despite the unclear relationship between these two entities, the literature describes the development of an ABC (or a malignant lesion outbreak) from a previous FD, or the coexistence of both conditions at the same time [15] [16] [17] [18] . The cystic degeneration of an FD causing rapid enlargement of FD lesions was documented by ClausHermberg et al. occurring in a 15-year old patient in 2011 [19] . In a literature review, Haddad et al. reported 6 cases of concomitant FDs and ABCs of the skull, and described their association as ''exceedingly rare'' [18] . No reports were found of FDs arising from ABCs.
In this case, the first histologic analysis reported the presence of fusiform mononuclear cell proliferation and multinucleated giant cells within hemorrhagic stroma, without epithelial lining, rounded by septa with fusiform and giant cells, isolated inflammatory cells, and osteoid formation with osteoblastic covering. Trabecular osseous tissue was identified peripherally. These histologic features were consistent with an ABC of conventional type. The radiographic characteristics showing a multilocular osteolytic lesion were also compatible with the diagnosis. After the second surgery, the histopathologic analysis considered two conditions, ABC versus central giant cell granuloma, but specific histological features (as the presence of hemosiderin pigment along with giant cells and abundant fibrous stroma), and other clinical features (as the absence of dental root resorption) supported the original diagnosis. After the third surgery, radiologic changes were evident, and the transformation of the condition was confirmed during the fourth surgery. The abundant sample obtained was histologically analyzed, showing bone trabecular pattern, partially calcified, with typical osteocytes, without osteoblasts, separated by fibrous tissue with elongated nuclei fibroblasts, presence of lymphocytes within hemorrhagic foci, and absence of malignant changes. The lesion conversion was now confirmed, reason why two etiological hypothesis were established: the first hypothesis considers the presence of both conditions simultaneously, followed by activation of an ABC with all the characteristics of the conventional type after the first surgery; the second hypothesis contemplates the development of a monostotic FD directly from the ABC after its removal. The first hypotheses is supported in previous reports in which coexistence of both conditions were reported simultaneously in nine cases, in several anatomic sites distributed as follows: four in the jaws, one in a rib, one in the tibia and three not specified [20] [21] [22] [23] . The second hypotheses stands over the ''precursor'' theory of the aneurysmal bone cyst's aetiology, in which haemodynamic changes take place in a pre-existing lesion, originating the formation of arteriovenous fistulae, followed by intraosseous increase of vascular pressure and bone expansion [24] [25] [26] [27] . In this case however, this conversion theory could be better applied supposing that pre-existing aneurysmal bone cyst-like structures gave origin to hemodynamic changes that gave rise to an expansive development, that activated a fibrous dysplasia, as in the case described by Diercks in 1986 [17] . The dilated vascular bed originated by the modified hemodynamics within the bone (probably caused by tissue injury) could produce erosion, pressure-remodeling, and resorption of surrounding bone, leading to secondary osseous reparative processes, involving multinucleated and acute stromal cells within the vascular structures, accompanied by fibroblastic proliferation, abnormal fibrous tissue and bone formation. The formation of an arteriovenous fistula could supply the osseous tumor blood requirements.
The bone proliferation pattern that followed the third surgery, and the aforementioned test results, give strong arguments to believe that self-limitation of the lesion after a 16-month follow-up period can be definitive; however, the unpredictable behavior and interactions of this kind of conditions reported in literature always demand strict control in the long term.
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